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JAN  67  28P  BURSEiRIC'HARD  L.  » 

REPT.  NO*  EPR-1R 
PROJ:  DA-IC02R701A121 

task:  1C02M701 AI2102 

MONITOR:  USA-NLABS  TR-6B-R-PR 


UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•BODY  armor*  »HUMAN  FACTORS  ENGINEERING)* 

(•AVIATION  PERSONNEL*  BODY  ARMOR)*  DESIGN* 
ACCEPTABILITY*  FLIGHT  CLOTHING,  ANTHROPOMETRY  IU 

THE  RESEARCH  DESCRIBED  WAS  AN  EVALUATION  CF  BODY" 
SUPPORTED  AIRCREWMEN‘S  BUTTOCKS  AND  CROTCH  PROTECTIVE 
UNITS  IN  WHICH  TWO  HEIGHTS  OF  CROTCH  PROTECTOR  AND 
THREE  DIFFERENT  SUSPENSION  SYSTEMS  WERE  COMPARED  WITH 
RESPECT  TO  FIT,  COMFORT,  EASE  OF  USE*  ESTIMATED 
LENGTH  OF  TIME  THE  SYSTEM  COULD  BE  USED  AND  THE 
ADEQUACY  OF  SEVERAL  DIMENSIONS  OF  THE  PROTECTIVE 
UNITS.  IN  GENERAL*  BOTH  TYPES  OF  PROTECTIVE  UNITS 
AND  ALL  THREE  SUSPENSION  SYSTEMS  WERE  EQUALLY 
SATISFACTORY*  ONE  TYPE  OF  SUSPENS  )N  SYSTEM  AND 
ONE  HEIGHT  OF  CROTCH  PROTECTOR  WERE  SIGNIFICANTLY 
EASIER  TO  USE,  HOWEVER,  WHILE  BOTH  CROTCH  PROTECTORS 
WERE  TOO  WIDE*  SUBJECTS  DESIRED  THAT  THE  LONGER 
CROTCH  PROTECTOR  BE  SHORTENED  AND  THE  SHORTER  CROTCH 
PKOTECTOR  BE  LENGTHENED  TO  APPROXIMATELY  THE  SAME 

LENGTH.  This  desired  change  apparently  was  based 
on  FACTORS  OTHER  THAN  PHYSICAL  DISCOMFORT* 

(AUTHOR) 


16 


UNCLASSIFIED 


/ZAAIW 


UNCLASSIFIED 


ODC  REPORT  8I8LI0GRAPHY  SEARCH  CONTROL  NO.  /ZaaH 

AU-672  SO4*  19/H  6/5  j/2 

aviation  safety  engineering  and  research  phoenix  aRIz 

crashworthiness  OF  aircrew  protective  armor.  h 

DESCRIPTIVE  note!  TECHNICAL  REPTt, 

GArfrS  .  HALEY, JOSEPH  L*  ,  JR. 5 

GATLIN, CLIFFORD  2.  •  SCHAMADAN  ,  JAMES  L«  5 
TURNBOW, JAMES  W.  i 
CONTRACT*.  DAAG17-67-C-013B 
PROJ!  O  A-1  F  I  **  j  g  1  2DI  5H 

MONITOR;  USA-MLABS.C/OM  TR-&8-57-CM,H7 

UNCLASSIFIED  REPORT 


°ARMnR  ? T  *fR*SH  INjURl£S.  FLIGHT  CREWS),  l*BODY 

JelIC0PTER5  nfiJpWricTAVIATI°N  ACCI0£nT5.  IMPACT, 

S  TESTS*  SIMULATION,  AIRCRAFT  SEATS  (U) 
IDENTIFIERS;  CRASHWORTHINESS  ,Ufi 

Irlf R£fULTS  °F  4  TEST  PROGRAM  CONDUCTED  TO 

2RloRMiH£*lRrorHYSIOLO<iICAL  EFFECTS  CF  PERSONNEL 
eJv?R0nJf1t aII  JE”BERS  EXPOSED  TO  AN  AIRCRAFT  CRASH 
ENVIRONMENT  ARE  PRESENTED.  EMPHASIS  WAS  PLACEO  ON 

MILITARY^PF^tJ™*  JS  W°RN  B*  4IR  CREWS  1N  CURRENT 
‘IJjIJ 0PTZ*tl I0;S!  THE  PR06pAM  WAS  DIVIDED  INTO 

!!  lil  FIRST  lNCLU0E0  A  LITERATURE 

f  4R5  T  °  0BTAIN  DESIGN  DATA  ON  HUMAN  INJURY 
TECHN,QUES'  *  CONFERENCE  TO  OBTAIN 

ARMY  MEDI?^F!!??»i«S!0UP  °P  COHBAT-EXPERIENCED  US 
A  MY  MEDICAL  HELICOPTER  CREWMEN  ON  THE  IMPACT 

Soom?AT?rMr?nARMOR  IN  0BSE*VE0  OCCIDENTS,  AND 
ODIFICATIONS  TO  ANTHROPOMORPHIC  DUMMIES  TO  EFFECT 

ARF A *  Thc  MECHANICAL  'INJURIES*  TO  VITAL  BOOT 
AREAS.  THE  SECONO  TASK  CONSISTED  OF  THREE  T YPE5  OF 
DYNAMIC  TESTS!  VERTICAL  DROP  TOWER  TESTS, 

HOR  U0NTAL  ACCELERATOR  TESTS.  AND  A  FULL “SCALE 

THF  PnTFw?,CP*SH  TEST*  TEST  RCSULTS  INDICATED  THAT 
Ri  H  iI«0ANo5E  -0US  EFFECTS  OF  the  ARMOR  DURING 

iroiii!!  f*TU4TI0N  ARE  RELATIVELY  FEW.  THE  MOST 

OF  Jh?  tp??!cEVPPEARS  70  0E  ™E  P0SS*BLE  COLLAPSE 
I*E  J*4C*£‘  FOLLOWING  AN  IMPACT  OF  THE  UPPER  EDGE 
OF  THE  ARMOR  WITH  THE  FRONT  OF  THE  NECK. 

(AuThOR) 

( U ) 


UNCLASSIFIED 


'ZAAiN 


UNCLASS  I  F  I  ED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /  Z  A  A  I H 


AO-676  689 


6/19 


5/10 


1  9/M 


NAVAL  MEDICAL  FIELD  RESEARCH  LAB  CAMP  LfJEUNE  N  C 


BODY  ARMOR  IN  A  HOT  HUMID  ENVIRONMENT.  PART  I. 
STUDIES  IN  UNACCLIMATIZED  MEN. 


(U> 


DESCRIPTIVE  NOTE!  INTERIM  REPT., 

SEP  66  19?  YAR5ER, WILLIAM  E.  JCRONAU. 

LESLIE  H.  ,  JR. JGOLDMAN. RALPH  F.  { 

REPT.  NO*  NMFRL-VOL-XVI I  I/NO-16 

MONITOR:  NAVMED  MF12.52M.0Q7-8008-1 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  I*B00Y  ARMOR.  TROPICAL  TESTS). 

PERFORMANCE {HUMAN) ,  ACCLIMATIZATION.  STRESS ( PH YS I OLOG Y ) » 
HEAT  TOLERANCE,  PERFORM ANCE ( HUM AN ) ,  MOTOR  REACTIONS. 
PERSPIRATION,  BODY  TEMPERATURE.  BODY  WEIGHT  IU) 

THIS  STUDY  In  UNACCLIMATIZED  INDIVIDUALS  IS  PART  OF 

an  overall  plan  of  investigation  designed  to  give  to 
the  field  commanders  a  reasonable  method  of 
predicting  heat  casualties  in  their  men,  KNOWING 
CONDITIONS  of  CLIMATE,  load,  TEPRA1N,  AND  THE 
PRESENCE  OR  ABSENCE  OF  BODY  ARMOR.  UUTHOR)  ( U  > 
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UNCLASSIFIED 


/ZAAlM 


UNCLASSIFIED 


OOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  AAIM 

AD-682  68V  6/17  19/M  6/l9 

NAVAL  MEDICAL  FIELD  RESEARCH  LAB  CAMP  LEJEUNE  N  C 

BODY  ARMOR  IN  A  HOT  HUMID  ENVIRONMENT.  PART  II. 

STUDIES  IN  HEAT  ACCLIMATIZED  MEN.  IU> 

DESCRIPTIVE  NOTE!  INTERIM  REPT». 

JAN  6V  H9p  YARGER, WILLIAM  E*  ILITT.B* 

D.  JGOLDMAN, RALPH  F.  * 

REPT.  NO*  NMFRl-VOL-XU/NO-1 

MONITOR?  NAVMED  MF12.52H.0U7-8008-2 

UNCLASSIF I  ED  REPORT 

SUPPLEMENTARY  note:  SEE  ALSO  PART  1.  AD-676  689. 

descriptors:  (»body  armor,  tropical  tests), 
performanceihumani  .  ACCLIMATIZATION,  stressiphysiolog*  i  . 
HEAT  TOLERANCE,  BODY  TEMPERATURE.  PERSPIRATION,  TROPICAL 
REGIONS.  METABOLISM,  STATISTICAL  ANALYSIS  <U) 

THE  STANDARD  ISSUE  MARINE  CORPS  PERSONNEL  BODY 
ARMOR  VEST  (MJ95S)  WAS  TESTED  FOR  ITS  EFFECT  ON 
KEN  WORKING  UNDER  HOT  HUMID  CONDITIONS  APPROXIMATING 
THOSE  SEEN  IN  SOUTHEAST  ASIA.  THIS  VEST  IS 
LARGELY  IMPERVIOUS  TO  THE  PASSAGE  OF  WATER  VAPOR  AND 
THEREBY  IMPEDES  EVAPORATIVE  COOLING  OVER  THE  CHEST. 

BODY  ARMOR  PRODUCES  A  PRONOUNCED  EFFECT  REFLECTED 
6 Y  AN  INCREASE  IN  RECTAL  TEMPERATURE  IN  THE  SUBJECTS 
WH£N  THEY  ARE  WEARING  THE  ARHOR.  THIS  EFFECT  IS 
RESTRICTED  TO  A  RANGE  OF  ENVIRONMENT  BRACKETED  BY  32 
TO  80F  WBGT  (APPROXIMATELY).  BELOW  THIS 
LEVEL.  HEAT  LOSS  FROM  AREAS  OTHER  THAN  THE  CHEST  IS 
SUFFICIENT  TO  DISSIPATE  BODY  HEAT  EFFECTIVELY. 

ABOVE  THIS  RANGE,  THE  STRESS  OF  THE  ENVIRONMENT  IS 
SO  GREAT  AND  THE  EVAPORATION  OF  SWEAT  IS  SO 
INEFFICIENT  THAT  WEARING  BODY  ARMOR  MAKES  LITTLE 
DIFFERENCE.  THE  EFFECT  OF  WEARING  ARMOR  IN  THIS 
RANGE  (82-88F)  IS  EQUIVALENT  TO  A  5F  INCREASE 
IN  THE  WBGT  FOR  UNARMORED  MEN.  THE  EXPERIMENT 
WAS  DESIGNED  TO  ELIMINATE  THE  WEIGHT  OF  THE  ARHOR  AS 
A  SOURCE  OF  DIFFERENCE.  (AUTHOR)  <U) 
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UNCLASSIFIED 


/ZAAIR 


UNCLASSIFIED 


DDC  REPOST  BIBLIOGRAPHY  SEARCH  CONTROL  NO  •  /  Z  A  A  l  9 

AC-685  838  1/2  13/12  6/17 

DYNAMIC  SCIENCE  PHOENIX  ARIZ  AVSER  FACILITY 

A  STUDY  OF  FORCES  CAUSED  BY  HEAD  IMPACT  ON  AIRCREW 
PERSONNEL  ARMOR  UNDER  SIMULATED  CRASH  CONDITIONS.  *  U I 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT., 

NOV  68  J08P  GATLIN, CLIFFORD  I.  I 

SCHAMADAN, JAMES  L*  50ARRON , EDwARD  R *  I 
TANENHOLTZ , STANLEY  D*  » 

CONTRACT:  DAAG17-67-C-0138 

PROJ:  DA-1-F-1R1812-0-15R 

monitor:  USA-NlABS«C/PLSEL  TR-69-99-CE ,S9 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•AVIATION  ACCIDENTS,  FORCEIMECHAMCSI  > 

( *HEAO ( ANATOMY  1  ,  IMPACT),  ( *BOD Y  ARMOR,  IMPACT  TESTS 
helmets*  test  facilities,  SIMULATION,  ANTHROPOMETRY, 
TRACHEA,  FACE( ANATOMY )  ,  CRASH  INJURIES,  PROBABILITY, 
DECELERATION,  ARMY  AIRCRAFT,  FLIGHT  CREWS 

identifiers:  crash  tests 

the  RESULTS  OF  A  TEST  PROGRAM  CCNDUCTEO  TO 

determine  the  magnitude,  duration  AND  shape  of  THE 
force-time  relationship  resulting  from  head  impact  on 

PERSONNEL  ARMOR  IN  a  CRASH  SITUATION  ARE  PRESENTED. 

THE  PROGRAM  WAS  DIVIDED  INTO  TWO  MAJOR  TASKS* 

THE  FIRST  INCLUDED  MODIFICATION  OF  AN  ARMOR  FRONT 

torso  plate  to  carry  the  test  instrumentation, 
MODIFICATION  OF  the  ANTHROPOMORPHIC  DUMMY  TO  IMPROVE 
HUMAN  SIMULATION,  AND  MODIFICATION  OF  THE  UH-lB/ 

D  ARMORED  CREW  Seat  to  prevent  failure,  the 

SECOND  TASK  INVOLVED  THE  PERFORMANCE  OF  12  DYNAMIC 
TESTS  USING  TWO  DIFFERENT  TYPES  OF  AIRCREW  PERSONNEL 
ARMOR,  BOTH  WITH  AND  WITHOUT  A  PROTECTIVE  HELMET. 

THE  TEST  RESULTS  INDICATED  THaT  SIGNIFICANT  H£AO/ 

ARMOR  IMPACT  OCCURS  MOST  FREQUENTLY  IN  THE  CHIN  AREA. 
SUCH  CONTACT  PRODUCED  IMPACT  PULSES  THAT  WERE 
TRIANGULAR  IN  SHAPE  WITH  PEAK  LOADS  RANGING  FROM  27 
TO  SOO  POUNDS  AND  TIME  DURATION  RANGING  FROM  0.02S  TO 
0.QH5  SECONOS.  LOADS  ON  THE  CHIN  OF  THIS  MAGNITUDE 
AND  DURATION  WOULD  NOT  BE  EXPECTED  TO  PRODUCE  SERIOUS 
INJURY  TO  A  HUMAN  BEING.  (AUTHOR)  (U) 


I* 


<  U  I 
<U) 
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UNCLASSIFIED 


/ZAA 


UNCLASSIFIED 


DOC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZAAI4* 

AD-667  953  6/l7 

AVIATION  <M  L>  CO  ltd  (gt  bRiti 

physiological  costs  of  body  armor,  tuj 

69  8P  GOLDMAN, RALPH  F*  S 

UNCLASSIFIED  REPORT 

AVAILABILITY:  PUB*  in  MILITARY  MEDICINE,  V13R  N3 
P20W10  MAR  69. 

DESCRIPTORS:  (*B0DY  armor,  PHYSIOLOGY),  PERSPIRATION, 

BODY  TEMPERATURE,  SK I N ( ANATOM Y ) ,  HEAT  TRANSFER, 
EVAPORATION,  PERFORMANCE(HUMAN) ,  MODEL  TESTS, 
PERMEABILITY  t  U I 

THE  DISCUSSION  TOUCHES  ON  THE  HEAT  PRODUCTION  OF 
SOLDIERS  CARRYING  TYPICAL  LOADS  AND  HOW  THIS  IS 
RELATED  TO  MAN*S  ENERGY  EXPENDITURE,  EXPRESSED  AS 
KILOCALORIES  Of  HEAT  PRODUCTION  PER  HOUR  PER  POUND  OF 
WEIGHT  CARRIED.  THE  OISCUSSION  FURTHER  TOUCHES  ON 
THE  IMPERMEABILITY  OF  BODY  ARMOR,  ON  SWEAT  COOLING* 

ON  THE  HEAT  LOSS  AS  A  FUNCTION  OF  THE  CLOTHING  WORN 
AS  EXPRESSED  IN  *CLO«  UNI'S*  DESCRIPTION  OF  MODEL 
TESTS  IS  ENCLOSED.  FINALLY  THE  OISCUSSION  TOUCHES 
VERY  BRIEFLY  ON  THE  EFFECTS  OF  PERFORATING 
IMPERMEABLE  MATERIALS  IN  ORDER  TO  IMPROVE  THEIR 
EVAPORATIVE  TRANSFER  CHARACTERISTICS*  IU» 
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UNCLASSIFIED 


/ZAAIR 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /  Z  A  A  I  R 

AD-68B  122  19/8  5/9 

ARrtY  NATICK  LABS  MASS  CLOTHING  AND  PERSONAL  LIFE  SUPPORT 
EQUIPMENT  LAB 

BOOT  ARMOR  FOR  AIRCREWMEN.  I U ) 

DESCRIPTIVE  NOTE!  SUMMARY  REPT.  1962-1967, 

JAN  69  3 1 P  BARRON, EDWARD  R.  lALESI, 

ANTHONY  L.  (PARK, ALICE  F*  * 

REPT.  NO.  C/ED-50 

PRO  J •  DA-1-F-16H20R-D-15R 

MONITOR:  USA-NLABS  TR-69-R3-CE 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (•FLIGHT  CREWS.  *8007  ARMOR).  ( *AER 1 AL 

GUNNERY,  PROTECTION).  DESIGN,  COMPOSITE  MATERIALS*  GLASS 
TEXTILES,  CERAMIC  MATERIALS,  COMPATIBILITY  * U * 

BODY  ARMOR  WHICH  PROTECTS  ARMY  AIRCREWS  OF  LOW- 
FLYING  AIRCRAFT  AGAINST  7.62  MM/CALIBER  *30  AP 
SMALL  ARMS  GROUND  FIRE  HAS  BEEN  DEVELOPED  BY  THE  U* 

S.  ARMY  NATICK  LABORATORIES*  THE  ARMOR 
UTILIZES  A  RELATIVELY  LIGHTWEIGHT  COMPOSITE  OF 
CERAMIC  BONDED  TO  FIBERGLASS*  THE  U*  S*  ARMY 
NATICK  LABORATORIES  IMPROVED  ON  EARLIER  CERAMIC 
COMPOSITE  ARMOR  MADE  OF  FLAT,  MULTIPLE  CERAMIC  TILES 
BY  DEVELOPING  SEPARATE  FRONT  AND  BACK  ONE-PIECE 
COMPOSITE  PANELS  WHICH  ARE  CURVED  TO  FIT  THE  TOR*''- 
A  CLOTH  CARRIER  WITH  LARGE  FRONT  AND  BACK  POCKETS 
WAS  DESIGNED  TO  HOLD  THE  ARMOR  PANELS*  PERMITTING  THE 
AIRMAN  TO  WEAR  THE  ARMOR  COMFORTABLY  AND  WITHOUT 
INTERFERENCE  WITH  HIS  OPERATIONS*  EXPERIMENTAL 
ARMOR  for  leg  protection  AGAINST  small  arms  weapons 
HAS  ALSO  BEEN  MADE  OF  THE  C'iRAMiC  COMPOSITE* 

(AUTHOR)  (U) 
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UNCLASSIFIED 


/ZAAIR 


UNCLASSIFIED 


ODC  Rt'POHT  PfPLIO&PAPHV  SF  ARCH  CONTROL  NO  *  /  Z  A  A  I  R 

Ai'-ftV  i  ii  v  6.  *t  ft  »  *  ft-  1  *  *  * 

AUVISOKt  UKUUP  L  ON  AEKGbPACt  RtStA«CH  AND  DEVELOPMENT 

paris  i France  * 

pattern  recognition*  body  armour  and  AIRCREW 

EQUIPMENT  ASSEMBLIES.  CURRENT  SPACE  MEDICAL 

PROBLEMS.  AEROMEDICAL  EVACUATION.  <U) 

DESCRIPTIVE  NOTES  CONFERENCE  PROCEEDINGS. 

OCT  68  288P 

REPT.  NO-  AGARD-CP-Rt 

UNCLASSIFIED  REPORT 


descriptors:  (^pattern  recognition,  symposia),  (*booy 
armor,  SYMPOSIA),  UAEROSPACE  medicine,  symposia), 

( *E  V ACU AT  ION,  SYMPOSIA),  TARGET  ACQUISITION,  PROTECTIVE 
CLOTHING,  CONTROLLED  ATMOSPHERES,  AIR  TRANSPORTATION, 
FLASHBLINDNESS,  LIFE  SUPPORT,  AIR  FORCE  OPERATIONS  IU) 

THE  VOLUME  CONTAINS  THE  TEXT  OF  29  PAPERS  PRESENTED 
AT  THE  2STH  MEETING  OF  THE  AEROSPACE  MEDICAL 
PANEL  OF  AGARO.  THE  PAPERS  AKE  GROUPED  UNDER 
THE  FOUR  SUBJECT  HEAriNSS  COVERED  IN  THE  PROGRAM, 
NAMELY,  PATTERN  RECOGNITION*  BODY  ARMOUR  AND  AIRCREW 
EQUIPMENT  ASSEMBLIES,  CURRENT  SPACE  MEDICAL  PROBLEMS 
AND  AEROMEDICAL  EVACUATION.  IN  ADDITION*  THERE  IS 
A  TECHNICAL  SUMMARY  WHICH  INCLUDES  INFORMATION 
DERIVED  FROM  THE  DISCUSSIONS*  (AUTHOR*  (U) 
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UNCLASSIFIED 


/zaai 


UNCLASSIFIED 


DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  / ZA A  1  M 

AD-691  739  19/9 

I  I T  RESEARCH  INST  CHICAGO  ILL 

CONSTRUCTION  OF  BALLISTIC  MATERIAL  SAMPLES  FOR 
AIRCREW  ARMOR  SYSTEMS*  (U) 

descriptive  note:  technical  rept*. 

JAN  69  28P  RODZENfR.  A.  SlAmBER.C* 

F*  *  SCR  I BANO  *  F  •  C*  !BURNS,M*  J 
CONTRACT:  DA-19-129-AMC-6H1 IN) 

PROJ:  DA-1-F-162203-A-1S0 
TASK!  1-F-162203-A-1S009 

MONITOR:  USA-NLABS»C/PLSEL  TR-69-4l-CE*62 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  («B0DY  ARMOR*  *FL!GHT  CREWS)*  (*CERAMIC 

MATERIALS*  BODY  ARMOR)*  MANUFACTURING*  ALUMINA, 

MOLDINGS*  CONFIGURATION  f  U  > 

identifiers:  *aRmor»  *ceramic  materials  iui 

THE  REPORT  DESCRIBES  THE  INVESTIGATIVE,  RESEARCH 

and  experimental  EFFORT  necessary  TO  verify  the 
COMMERCIAL  producibility  of  the  aircrew  armor 
CONFIGURATIONS  DEVELOPED  UNDER  THE  CONTRACT*  THIS 
WAS  A  COOPERATIVE  EFFORT  WITH  INDUSTRY,  TO  IDENTIFY 
TYPICAL  PROBLEM  AREAS*  SOLUTIONS  AND  COMPROMISES 
NECESSARY  TO  MAKE  SUCH  ARMOR  PRODUCIBLE*  ALSO 
.  DESCRIBED  AND  ILLUSTRATED  ARE  THE  CERAMIC  SAMPLES 
WHICH  WERE  FABRICATED  TO  VERIFY  PRODUCIBILITY  OF  THE 
ARMOR  CONFIGURATIONS*  (AUTHOR)  (U) 
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UNCLASSIFIED 


/zaair 


UNCLASSIFIED 


DDC  PEPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /Z A A l S 

AO-695  6*4H  19/**  1J/5 

TEXTILE  RESEARCH  INST  PRINCETON  N  J 

A  STUDY  OF  FELTS  fOR  PERSONAL  ARMOR.  (U> 

OESCRIPTIVE  tlOTFl  TECHNICAL  R£PT., 

AU3  69  <i9P  LYONS.  w*  JAMES  ISCARDINO, 

FRANK  L*  ;GOSWAMI,b,  C*  5 
CONTRACT!  OAALl 7-6B-COOMU 
PROj:  OA-1-M-62M0I-D-S0R 

MONITOR:  USA-NLAES.C/®LSEL  TR-70-I3-CE.TS-16H 

unclassif ieo  Report 


descriptors:  (.BODY  armor.  TEXTILES!,  synthetic  FIBERS, 

geometric  forms,  MLCHANICAl  properties,  manufacturing, 
SURFACE  KOMGrtNESS.  FRICTION,  TEST  METHODS.  RUPTURE* 
NYLON,  PROPENLS,  TENSILE  PROPERTIES.  PROTECTION, 
POLYETHYlENC  plastics  «U) 

identifiers:  COHESION,  felts,  polypropylene 
FIBERS  <U> 

THE  STUCY  WAS  CONCERNED  WITH  THE  INFLUENCE  OF 
VARIOUS  GEOMETRIC  ANr)  MECHANICAL  CHARACTERISTICS  OF 
THE  CONSTITUENT  FIBERS,  AND  SOME  PROCESSING  FACTORS 
SUCH  * S  Th**  AMOUNT  OF  NEEDLING  AND  THE  BLENDING  OF 
FIBERS.  ON  TnE  COHESION  OF  NEEDLE^  FELTS*  TESTS 
WERE  COnDjCTfc.0  ON  SINGLE  FlSeRS  F*R  SURFACE-ROUGHNESS 
AND  FRICTIONAL  FORCE  CHARACTERISTICS  AND  HECHANICAL 
PROPERTIES*  LENGTH  ANALYSES  WERE  ALSO  MADE  ON 
GROUPS  OF  FIBER  SAMPLES.  UUTHOR)  * U » 
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UNCLASSIFIED 


/ZAA 


UNCLASSIFIED 


DOC 

REPORT 

til  PL 

IOGRAPHY  SEARCH 

CONTROL 

NO.  /ZAAIH 

Ad-696 

ARMY 

HU  1 

NAT  J  C< 

LABS 

I 9/R  5/9 

MASS  PIONEERING 

RESEARCH 

LAB 

EVALUATION  OH  ARMY  AIRCREW  PROTECTIVE  ARnQR  IN 
VIETNAM.  (U» 

Or.SCRIPTlVC  NOTFl  TECHNICAL  REPT., 

JUN  6V  6 Op  MCGINNIS, JOHN  M.  IbUKSE, 

RICHARD  L.  iEAKRON, EDWARD  R.  I 
REPT.  NO •  EPT-9 
PROJ:  DA-1-C-L2M701-A-121 

task:  icg2htuiaI2102 

monitor:  USA-NLAB5  TH-69-79-PR 

unclassified  REPORT 


DESCRIPTOR*;:  I*AERIAL  WARFARE,  VIETNAM!,  (•PILOTS,  BODY 

ARMOR!.  (•HOOT  ARMOR,  COMPATIBILITY!,  HUMAN  FACTORS 
ENGINEERING,  HELICOPTERS,  ARMOR  PIERCING  AMMUNITION, 
ACCEPTABILITY  (U) 

identifiers:  evaluation  (u) 


THIRTY  FIVE  U.  S.  ARMY  HELICOPTER  CREW 
MEMBERS  EVALUATED  THE  OESIGN  FEATURES  AND 
ACCEPTABILITY  OF  .30  CALIBER  ARMOR-PIERCING 
PROTECTIVE  aRhOP  ON  PRACTICE  OR  ACTUAL  LIVE-FIRE 
AERIAL  MISSIONS  IN  SOUTH  VIETNAM.  TWENTY 
PILOTS  USED  TORSO  FRONT  PROTECTIVE  ARMOR,  AND 

is  cre*  chiefs  and  door  gunners  used  torso  front 

PROTECTIVE  ARMOR,  TORSO  BACK  PROTECTIVE 
ARMOR  AMD  SCAT/&RQIN  PROTECTIVE  UNITS. 

THEY  RATED  THE  FOLLOWING  VARIABLES  1  FIT, 

COMFC'WT,  INTERFERENCE  WITH  MOVEMENT,  SUITABILITY  OF 
OUTLINE  AND  CONTOUR,  ACCEPTABILITY  OF  ARMOR  BEFORE 
AND  AFTER  EXPERIENCE  WITH  THE  LATEST  ITEMS, 

DESIRABILITY  OF  PARTICULAR  ITEMS  ON  PAR-'ICULAR 
MISSIONS  AND  BOOT  AREAS  REQUIRING  PROTECTION. 

(AUTHOR!  (Ul 
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AliiMY  J  A  T  I  c  <  LAbS  NASS  CLOTH  I  Nfa  ANO  PERSONAL  LIFE  SUPPORT 
Eau I PmEnT  l.Ab 

A  REVIEW  OF  ThE  DEVELOPMENT  OF  BALLISTIC  NEEDlE- 
PUNCHED  FELTS.  (u, 

DESCRIPTIVE  NOTES  SUMMARY  R£PT«  1961-69, 

OCT  69  S6P  LAlMLE.ROY  C.  IHE.NRT, 

MALCOLM  C.  S 

PEPT.  NO.  C/PSEL-TS-167 

PROJS  OA-1-T-U6210S-A-329 

Task:  1-T-06210S-4-32V02 
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unclass  I f i Eu  report 


DESCRIPTORS)  <*TEXTILES#  ABODY  ARMOR)*  TERMINAL 
BALLISTICS,  DENSITY,  MANUFACTURING.  THICKNESS  (u> 

identifiers:  *felts  ,y, 

AS  PART  OF  the  CONTINUING  EFFORT  TO  IMPROVE 
BALLISTIC  MATERIALS  FOR  PERSONNEL  ARMOR,  TH£  FIBER 
ANO  FABRICATION  PARAMETERS,  DYNAMICS  OF  FELT  IMPACT, 

AND  PREDICTIVE  EQUATIONS  ATTEMPTING  TO  CONNECT 
BALLISTIC  RESISTANCE  TO  KNOWN  MEASURABLE  PARAMETERS 
WERE  REVIEWED  FOR  NEEDLE-PUNCHED  FELTS*  THE 
BALLISTIC  RESISTANCE  OF  NEEOLt-PUNCHED  FELTS  AT  LOW 
AREAL  DENSITIES  WAS  FOUND  TO  BE  SUPERIOR  TO  THAT  OF 
ANY  OTHER  KNOWN  MATERIAL*  ON  THE  OTHER  HAND,  AT 
INCREASED  AREAL  DENSITIES  AND  AGAINST  HIGHER  VELOCITY 
MISSILES,  OTHER  MATERIALS  BECOME  COMPETITIVE.  THE 
EXTENT  TO  WHICH  NEEDLE-PUNCHED  FELTS  MAINTAIN  THEIR 
SUPERIORITY  TO  OTHER  MATERIALS  AT  MODERATE  AR£At 
DENSITIES  IS  DEOENDENT  UPON  CERTAIN  FIBER  AND 
FABRICATION  PROPERTIES.  THE  HIGHEST  TENACITY 
POLYAMIDE  FIBERS  ARE  CURRENTLY  THE  BEST  AVAILABLE 
MATERIAL.  IN  THE  CASE  OF  FABRICATION,  A  RELAT 1 VELY 
LOW  DEGREE  OF  NEEDLING  FURNISHES  THE  BEST  BALLISTIC 
PROPERTIES*  IN  GENERAL,  TH£  THICKER  THE  FELT  THAT 
CAN  BE  IOLERmTEO  (AT  THE  SAME  WEIGHT  AND  AREAL 
DENSITY),  THE  BETTER  THE  BALLISTIC  RESISTANCE.  IN 
ADDITION,  IT  IS  APPARENT  THAT  THE  LEVEL  OF  BALLISTIC 
PROTECTION  VARIES  DEPENDING  UPON  THE  METHOO  OF 
ATTAINING  TrtL  DESIRED  THICKNESS.  THE  NEED  IS  SHOWN 
FOR  ADDITIONAL  mORK  TO  DETERMINE  THE  EFFECT  OF  FIBER 
PROPERTIES  SUCH  AS  FIBER  D£N!ER,  MOLECULAR  WEIGHT, 
MOLECULAR  WEIGHT  DISTRIBUTION,  AND  ELONGATION  UPON 

the  ballistic  properties  OF  the  resulting  FELTS* 

?q 
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1 1 T  RESEARCH  INST  CHICAGO  ILL 

DESIGN,  ^tVtuOPHENT  ANU  FABRICATION  OF  A  PERSONNEL 
ARMUP  LOAD  PROFILE  ANALYZER.  <  U  * 

OESCRIPTIVE  NOTE!  FINAL  REPT., 

APR  7  J  100P  SCR  I B ANO  » F  «  SBURNS.M.  I 

SARKONit*  R •  I 
CONTRACT:  DAAG1 7-69-C-U008 
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MONITOR  I  USA-NL A»S  ,C/PLSEL  TR-70-A5-CE.75 
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DESCRIPTORS!  UbOOY  ARMOR  •  ^DETECTORS!,  ANTHROPOMETRY, 

PFRFORMANCtIHUHAN)  ,  POSITlONlNS  REACTIONS.  LOAD 

DISTRIBUTION.  DISPLAY  SYSTEMS,  R£L I  AS  I L I T Y ( ELECTRON  I CS )  , 

psychophysiology,  perception,  sensitivity  * u > 

THE  PURPOSE  OF  THE  PROGNAM  WAS  TO  DESIGN,  DEVELOP, 

AND  FABRICATE  AN  INSTRUMENT  WHICH  COULD  LOCATE  AND 
SENSE  LOADS  INDUCED  ON  THE  BODY  OF  A  PERSON  WEARING 
PROTECTIVE  ARMOR,  AND  TO  COMPARE  SUSPENSIONS  AND 
SUGGEST  IMPROVEMENTS  WHICH  COULD  BE  INCORPORATED  IN 
CURRENT  OR  FUTURE  LOAO-CARRY:NG  SYSTEMS.  THE 
DEVELOPMENT  OF  A  ‘PERSONNEL  ARMOR  LOAD 
PROFILE  ANALYZER*  SAW  THE  ATTAINMENT  OF  A  HETMOo 
OF  SENSING  LOADS.  THE  INTEGRATION  AND  POSITIONING  OF 
SENSORS  IN  A  SUITABLE  GARMENT,  A  METHOD  OF  DISPLAYING 
INFORMATION.  AND  THE  CORRELATION  OF  OUTPUT  DATA  TC 
TORSO  SENSITIVITY.  IT  WAS  FOUND  THAT  ARMOR 
SUSPENSION  SYSTEMS  COULD  EFFECTIVELY  BF  EVALUATED 
USING  THIS  INSTRUMENT.  STATIC  AND  DYNAMIC  LOAD 
PATTERNS  WERE  DISPLAYED  AND  THE  SHIFT  IN  THESE 
PATTERNS  WITm  ARTICULATION  COULD  BE  OBSERVEO.  THE 
DATA  OBTAINED  FROM  THE  DISPLAY  COULD  PROVIDE 
GUI DEt t NFS  FOR  IMPROVING  SUSPENSION  SYSTEM  DESIGN  BY 
DETERMINING  WHETHER  A  PARTICULAR  SUSPENSION  **AS 
EFFECTIVE  IN  DISTRIBUTING  LOADS  ON  THE  OPTIMUM  lOAD- 
BEARING  AREAS  OF  THE  TORSO*  THE  PROGRESSIVE 
ELECTRICAL  CONTACT  SENSOR  APPROACH  PROVIDED  A  DIRECT 
READING  SYSTEM  WITH  MAXIMUM  RELIABILITY,  RUGGEDNESS, 

AND  VERSATILITY*  IN  ADDITION,  THE  SYSTEM  DIO  NOT 
REQUIRE  SPECIAL  SIGNAL  CONDITIONING  EQUIPMENT.  THE 
VARIABLE  INDUCTANCE  SENSOR  APPROACH  PRODUCED  AN 
ANALOG  SENSOR  OUTPUT  CONVERTED  TO  A  DIGITAL  DISPLAY. 

I  AUTHOR )  <U» 
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descriptors:  (•body  armor,  suspension  DEVICES),  flight 

CREWS,  CONFIGURATION,  OPTIMIZATION,  DESIGN  <  U  > 

THE  IMPROVEMENT  OF  AIRCREW  ARMOR  SUSPENSION  SYSTEMS 
WAS  THE  GOAL  OF  THIS  PROJECT.  DEFICIENCIES  IN 

armor  carriers  were  recognized  in  earlier  armor 

PROGRAMS.  ATTEMPTS  WERE  MADE  TO  ELIMINATE  THESE 
DEFICIENCIES.  BUT  THE  RESULTS  WERE  MINIMAL  SINCE  f HE 
MAJOR  DESIGN  EFFORT  WAS  FOC'JSED  ON  THE  OPTIMIZATION 
OF  ARMOR  CONFIGURATIONS  AND  THE  DEVELOPMENT  OF  AN 
ARMOR  SIZING  SYSTEM.  ARMOR  SUSPENSION  SYSTEMS 
RECEIVED  PRIME  consideration  IN  THIS  PROGRAM,  and  the 
GOALS  WERE  To  DESIGN  THOSE  WHICH  WOULD  IMPROVE 
COMFORT.  MOBILITY,  PERIPHERAL  PROTECTION, 

VENTILATION,  AND  RAPID  DOFFING  CHARACTERISTICS  WERE 
ALSO  GIVEN  CONSIDERATION*  THE  SUSPENSION  AND  LOAD 
DISTRIBUTION  PRINCIPLES  USED  IN  OTHER  FIELDS 
INVOLVING  LOAD-BEARING  EQUIPMENT  WERE  SURVEYED  AND 
APPLIED  WHEREVER  PRACTICABLE  IN  THE  IMPROVEMENT  OF 
ARMOR  SUSPENSIONS*  THE  AIRCREW  ARMOR  SUSPENSION 
SYSTEMS  DESIGNED,  DEVELOPED  AND  FABRICATED  DURING  THE 
STUDY  INDICATE  SIGNIFICANT  ADVANCES  OVER  PREVIOUS 
ARMOR  CARRIERS*  THE  SUSPENSION  CONCEPTS  DEVELOPED 
ARE  REVIEWED.  THE  PROTOTYPES  INCORPORATING  THE 
SUSPENSION  TECHNIQUES  DERIVED  FROM  THE  STUDY  ARE 
DISCUSSED  IN  DETAIL.  AND  THE  RESULTS  OF  A  PROTOTYPE 
EVALUATION  STUDY  CONDUCTED  ON  A  GROUP  OF  TEST 
SUBJECTS  ARE  PRESENTED.  (AUTHOR)  (U» 
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ARMY  TEST  ANJ  EVALUATION  COMMAND  ABERDEEN  PROVING  GROUND 
MO 

BALLISTIC  TESTING  OF  PERSONNEL  ARMOR 

MATERIALS*  «U» 

DESCRIPTIVE  NO  1 E •  MATERIEL  TEST  PROCEDURE* 

OCT  6  6  1 9P 

REPT.  NO*  mTP-10-2-506 

UNCLASSIFIED  REPORT 

supplementary  note:  supersedes  ordnance  proof  manual 

50-30. 

DESCRIPTORS:  (-BODY  ARMOR.  TEST  METHODS).  PENETRATION. 

PROJECTILES.  PROTECTION  <U> 

identifiers:  BALLISTICS.  PROTECTION,  COMMON 
ENGINEERING  TEST  PROCEDURES  lU> 

THE  OBJECTIVE  OF  THIS  TEST  PROCEDURE  IS  TO  EVALUATE 
THE  RESISTANCE  OF  THE  MATERIAL  USED  IN  PERSONNEL 
ARMOR  TO  PENETRATION  BY  PROJECTILE  FRAGMENTS  AND 
SMALL  ARMS  AMMUNITION.  (AUTHOR)  «U> 
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SUPPLEMENTARY  NOTE  I  TRANS*  FROM  TEKHNIKA  MOLOOEZhI 
(USSR)  V37  Nil  1969. 


descriptors;  (•BODY  armor,  HISTORY),  USSR 
identifiers:  translations 


!u> 

(U) 


THE  REPORT  TRACES  THE  DEVELOPMENT  OF  PROTECTIVE 
ABHOR  HORN  BY  SOLDIERS  FROM  ANCIENT  TIMES  TO  THE 
PRESENT.  aRMuR  WAS  WJOEuY  UTILIZED  DURING  THE 
MIODLE  AGES,  BUT  ITS  USE  DECLINED  AS  FIREARMS  BECAME 
MORE  SOPHISTICATED.  WORLD  WAR  I,  HOWEVER.  SAW 
THE  RETURN  OF  PROTECTIVE  PLATES  AND  HELMETS.  THE 
BRITISH  FIRM  OF  PARRATS  WAS  ESPECIALLY  NOTED  FOR 
ITS  PRODUCTION  OF  BULLET-PROOF  VESTS  AND  STEEL 
DERdYS*  DURING  wORLD  WAR  II  BULLET  PROOF 
ARMOR  WAS  ADOPTED  BY  INDIVIDUAL  UNITS  OF  THE  SOVIET 
ARMY.  STEEL  ARMOR  COVEREO  THE  CHEST,  STOMACH, 

AND  BAC*.  OF  RED  SOLDIERS.  RUSSIAN  HELMETS  ALSO 
PROVED  TO  BE  VERY  GOOD?  THEY  HAVE  BEEN  RETAINED 
WITHOUT  CHANGE  UP  TO  OUR  T  JME •  WITH  THE  DEVELOPMENT 
OF  POLYMER  CHEMISTRY,  EXPERIMENTS  ON  THE  COMPOSITION 
OF  HELMETS  MaDE  FROM  NEW,  SYNTHETIC  MATERIALS  BEGAN 
TO  BE  conducted  IN  MANY  armies  OF  THE  world. 

SCIENTIFIC  RESEARCH  CENTERS  ARE  ALSO  MAKING 
MILITARY  ARMOR  VESTS.  DESIGNERS  ARE  ALSO  CONCERNED 
ABOUT  SOLDIERS  FEET?  A  STEEL,  V-SMAPED  PLATE  IS 
ATTACHED  TO  f HE  SOLE  OF  BOOTS  TO  REFLECT  SHRAPNEL 
FROM  ANTIPERSONNEL  MINES*  (AUTHOR)  <U» 
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DESCRIPTOR!  t*»60DY  armor.  ^SYNTHETIC  FIBERS), 
(“TEXTILES,  BODY  ARMOR),  POLYESTER  PLASTICS.  NYLON, 
POLYETHYLENE  PLASTICS,  MIXTURES  «U» 

identifiers:  polyester  fibers,  POLYPROPYLENE 
FIBERS  <U> 

experimental  fibers  have  been  spun  from  intimate 

MIXTURES  OF  NYLON,  POt YPROP^LKNE  AND  POLLSTER 
PLASTICS  ( B I  CONST  I TUENT  TYP£|  FOLLOWING  AN 
EXTENSIVE  SCREENING  PROGRAM  TO  DETERMINE 
COMPATIBILITIES.  FIBERS  OF  THE  0ICOMPONENT  TYPE 
( ShELL/COhE  AND  BILATERAL)  HAVE  ALSO  BEEN  SPUN 
FROM  SEVERAL  COMBINATIONS.  A  TOTAL  OF  SIX 
COMBINATIONS  OF  BOTH  TYPES  PLUS  A  100*  NYLON 
CONTROL  HAVE  BEEN  SPUN  IN  SUFFICIENT  QUANTITY  TO  BE 
WOVEN  INTO  BALLISTIC  FABRIC  AND  TESTED  ON  A  FIRIN6 
Range,  all  SEVEN  FABRICS  SHOWED  an  APPRECIABLY 
LOWER  BALLISTIC  RESISTANCE  (V50)  THAN  A  STANDARD 
NYLON  BALLISTIC  FABRIC  BUT  PROCESSING  DIFFICULTIES 
DURING  THE  SPINNING  OPERATION  MAY  HAVE  BEEN 
RESPONSIBLE.  AT  LEAST  IN  PART,  FOR  THE  POOF  SHOWING. 
WHEN  COMPARISONS  ARE  MAOE  WITHIN  THE  SERIES  THERE 
IS  EVIDENCE  THAT  a  SHELL/CORE  FIBER  MADE  FROM  NYLON 
AND  POLYbROPTLENE  COULD  BE  DEVELOPED  INTO  AN  IMPROVED 
BALLISTIC  FABRIC.  (AUTHOR)  (U> 
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DESCRIPTORS:  S*BOOY  armor.  AMINE  CLEARANCE).  MILITARY 

REQUIREMENTS.  HAZARDS,  SAFETY,  PROTECTIVE  CLOTHING. 
MATERIALS,  MANUFACTURING  METHODS  IU> 

MINE  CLEARANCE  TEAMS  HAVE  ALWAYS  TRIED  TO  ADAPT 
AVAILABLE  ARMOR  CLOTHING  TO  THEIR  OPERATIONS  WITH 
VARYING  DEGREES  OF  SUCCESS.  THE  REPORT  IS 
CONCERNED  WITH  THE  HISTORY  OF  THE  DEVELOPMENT  OF  A 
FULL  BODY  COVERAGE  ARMOR  FOR  MINE  CLEARANCE  PERSONNEL 
TO  SATISFY  MILITARY  REQUIREMENTS.  DISCUSSIONS  ARE 
CONCERNED  WITH  THE  HaZAROS  OF  MINE  CLEARANCE 
VULNERABLE  BODY  AREAS,  OPERATIONAL  CONCEPTS,  DESIGN, 
PROTECTIVE  CHARACTERISTICS  AND  FABRICATION  OF  THE 
ENSEMPLE,  AND  ITS  EVALUATION.  A  SUMMARY  OF  RECENT 
ARMOR  MATERIAL  DEVELOPMENTS  AND  TYPICAL  APPLICATIONS 
IS  INCLUDED.  THESE  MATERIALS  MAY  BE  APPLIED  TO  ANY 
FUTURE  CONCEPTS  FOR  FULl  BODY  ARMOR.  ( AUTHOR ) 9  <U) 
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DESCRIPTORS!  UBODY  ARMOR,  •FIBERSISYnTHETICI ) ,  TERMINAL 
BALLISTICS*  TENSILE  PROPERTIES*  MODULUS  OF  ELASTICITY. 
PLASTICS.  LAMINATES,  DENSITY,  TEXTILES*  DUCTILITY  C  u  * 
IDENTIFIERS:  EVALUATION,  FEuTS  «UJ 

A  NEW  HIGH  PERFORMANCE  ORGANIC  FIBER  HAVING  AN 
UNUSUALLY  BROAD  RANGE  OF  POSSIBLE  FIBER  PHYSICAL 
PROPERTIES*  DESIGNATED  AS  X-500 *  WAS  STUDIED  IN 
VARIOUS  CONSTRUCTIONS  FOR  BALLISTIC  PERFORMANCE  AS  A 
POSSIBLE  MATERIAL  FOR  IMPROVING  PERSOMNAL  BODY  ARMOR. 
TENSILE  PROPERTIES  OF  THIS  FIBER  SPAN  A  WIDE  RANGE 
OF  VALUES  PROM  THOSE  SIMILAR  TO  NYLON  AND  POLYESTER 
TO  THOSE  SIMILAR  TO  FIBERGLASS*  THE  MODULUS, 

HOWEVER.  IS  HIGHER  THAN  THAT  FOR  NYLON  OR  POLYESTER 
FIBEHS*  THREE  TYPES  OF  THIS  FIBER  WERE  SPUN  HAVING 
SINGLE  f .LAMENT  PROPERTIES  SPANNING  THE  ACHIEVABLE 
RANGE  OF  THE  X-500  FIBER  SYSTEM.  WORK  WAS  DIVIDED 
INTO  FOUR  DISTINCT  PhASES  OF  EVALUATION!  FIBER 

yarn:  ballistic  fabric:  ballistic  felts;  and 

BALLISTIC  FABRIC-RESIN  LAMINATES.  IN  EACH  PHASE, 

SAMPLES  WERE  TESTED  USING  EXISTING  BALLISTIC 
MATERIALS  SPECIFICATIONS  AS  GUIDELINES. 

'AUTHOR)  <U> 
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descriptors:  dbodt  ARMOR,  wFLOTaTICN),  1 •expanded 
plastics,  flotation),  (*foams,  flotation),  (*sea  rescue 

EQUIPMENT,  FEASIBILITY  STUDIES) ♦  AIR  FORCE  PERSONNEL, 
AIR-SEA  RESCUES,  ELASTICS  «U) 

IDENTIFIERS:  polyurethane  foams,  ‘JREThANES  t  u  > 

A  FEASIBILITY  STUDY  WAS  CONDUCTED  ON  APPROACHES  TO 
USING  FOAMS  IN  FLOTATION  SYSTEMS  FOR  PERSONNEL 
WEARING  BOOT  ARMOR.  FLOTATION  SYSTEMS  SHOULD  BE 
RAPIDLY  DEPLOYABLE  (10  SECONDS)  AND  PROVIDE 
FLOTATION  FOR  AT  LEAST  SIX  HOURS,  EVEN  IF  DAMAGED. 

THESE  SYSTEMS  ShOULC  NOT  INTERFERE  WITH  THE  WEARER 
AS  HE  PERFORMS  HIS  DUTIES.  THREE  APPROACHES  WERE 
investigated:  U)  the  use  of  PREFORHEO  flexible 
FOAM!  U)  INSTANTLY  GENERATED  POLYSTYRENE  FOAMl 
ANO  (2)  FAST  REACTING  TWO-COMPONENT  URETHANE 
FOAMS.  ONLY  The  PREFORMED  FLEXIBLE  FOAM  PERFORMED 
*'ELL  WHEN  Fabricated  INTO  A  JACKET  AND  TESTED  ON  A 

MAN.  (AUTHOR)  ( U ) 
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descriptors:  («textiles»  *terminal  ballistics),  {•body 

ARMOR,  COMPOSITE  MATERIALS),  PROJECTILES,  PENETRATION, 
TESTS,  DEFORMATION,  SHOCK  RESISTANCE,  TENSILE 

properties,  Thickness,  great  Britain  i u i 

identifiers:  energy  absorbers  < u * 

THE  OBJECT  of  THE  WORK  HAS  BEEN  TO  GAIN  A  GREATER 
UNDERSTANDING  Or  THE  KEANS  BY  WHICH  NEEDLED  FABRIC 
ABSORBS  ENERGY  when  struck  transversely  BY  a 
PR0JFCT1LE.  NEEDLE  PUNCHED  FABRIC  «AS  BEEN 
SU&JECTtO  TO  A  SLOW  SPEED  PENETRATION  TEST  USING  A 
RIGID  STEEL  PROBE,  AND  TO  IMPACT  WITH  A  FREE  FLYING 
PROJECTILE.  THE  FIRST  METHOD  OF  TEST  HELPED 
ESTABLISH  THE  MECHANISM  BY  WHICH  THIS  MATERIAL 
DEFORMS  DURING  IMPACT.  DURING  HIGH  SPEED  TESTS 
DEFORMATION  "AS  STUDIED  USING  HIGH  SPEED  CINC 
PHOTOGRAPHY  anO  VARIOUS  PHENOMENA  OBSERVED* 

detailed  observation  of  fabric  behaviour  around  the 

IMPACT  POINT  when  MULTILAYER  SAMPLES  ARE  IN  USE  HAS 
BEEN  CARRIED  OUT  USING  AN  EMBEDDING  AND  SECTIONING 
TECHNIQUE.  PROJECTILES  EXTEND  FABRIC  UNTIL 
THICKNESS  IS  REDUCED  AND  NO  FURTHER  RESISTANCE  IS 
OFFERED,  i AUTHOR  )  t  y ) 
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UuCL*S*»lF  IED 

DDC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO*  /ZAAl«) 

*0-751  15b  1?/H  m/2 

ARMY  TEST  A  NO  EVALUATION  COMMAND  ABERDEEN  PROVING  GICOUNO 
MO 

BODY  ARMOR.  <  U I 

DESCRIPTIVE  M01E!  FINAL  KEPT*  ON  TEST  OP&RATiCNS 
PROCf DUR£ • 

JUL  11  16P 

KEPT  vO*  TOP- 1 0-3-022 

unclassified  report 


DESCRIPTORS:  I^eODY  AKMOh,  test  methods)*  safety, 

MILITARY  TRAINING,  TESTS,  RELIABILITY,  HUMAN  FACTORS 
ENGINEERING  <U» 

THE  DOCUMENT  DESCRIBES  A  METHOD  FOR  "VALUATION  Of 
30DY  ARMO*  FUNCTIONAL  PERFORMANCE  CHARACTERISTICS* 

IT  IDENTIFIES  SUPPORTING  TESTS,  FACILITIES,  AND 
EQUIPMENT  REQUIRED,  AND  PROVIDES  PROCEDURES  FOR 
PREOPERATIONAL  INSPECTION,  PHYSICAL  CHARACTERISTICS* 
SAFETY,  PERSONNEL  TRAINING,  SIZING,  FITTING, 
COMPATIMIlITY  WITH  COMBAT  TAS<S,  DURABILITY, 
RELIABILITY*  CAKE,  MAINTENANCE*  HUMAN  FACTORS,  AND 
VALUf  ANALYSIS*  APPRECIABLE  TO  BOO*  ARMOR  DESIGNED 
FOR  P»OTrCTlON  OF  SELECTED  AREAS  FROM  THE  NEC<  TO  THE 
ANKLES*  EXCLUDES  HEAD  AKM'JRt  FOOT  ARMOR,  AND 
BALLISTIC  TESTING*  (AUTHOR)  *U> 


UNCLASSIFIED 


/ZAAI*) 


UNClaSSIF  ied 


( 


OOC  KtHOkT  o 1 »L ! OfiRAPHT  SEARCH  CONTROL  No.  *L AAJS 
AD-/&2  1Y/4 

NAVY  CLOTH  I NU  A  NO  I'EXTIlE  RESEARCH  UNIT  NATICK  MASS 

THE  DEVELOPMENT  OF  A  NAVY,  3U0YANT»  ANTI- 
FRAGM-NT,  BULLETPROOF  VEST;  PROTECTION 
AGAINST  LOW-VELOCITY  FRAGMENTS,  SECONDARY 
(SPALL  >  RPAGI.fNT  DAMAGE,  AND  30-CALIBER- 
RALL  PROJECTILES* 

DESCR I  A  T  I  V  £  NGTt;  TECHNICAL  R£PT.» 

urv  7  £  21?  S  *  L  V  I  A  * JOHN  JREIMS»DAlE  A. 

iSHAKPlNE, JAMES  C.  5 
REPT#  NO*  1R-1CS,  2-72 

UNCLASSIFIED  REPORT 


DESCRIPTORS;  («80DY  ARMOR »  DESIGN),  NAVAL  EQUIPMENT, 
PROTECTIVE  CLOTHING,  ARMOR  PLATE,  BUOYANCY* 
STRESStPHYSlOLOGY) ,  TEST  METHODS  <U) 

THE  NAVY  CLOTHING  AND  TEXTILE  RESEARCH 

UNIT  MAS  DfVtLOHEu  TWO,  EXPERIMENTAL,  BUOYANT, 

anti-fragment ,  bulletproof  vests  WHICH 

PROVIDE  LOW-VELOCITY  PROTECTION  AGAINST  MORTAR  SHELL 
BURSTS  And  SECONDARY  FRAGMENTS  ISPALL),  PROVIDE 
PROTECTION  AGAINST  30-CALIBER*  SMALL-ARMS  FIRE  AND 
PROVIDE  EMERGENCY*  INHERENT  BUOYANCY*  EACH  MODEL 
CONSIST^  OF  *  CARRIER  WHICH  MAS  FRONT  AND  BACK  PANELS 
THAT  CONTAIN  A  30-CAL I 8ER-SALL *  BODY-ARMOR  PLATE.  A 

combination  of  felt  and/or  woven  ballistic  materials 

AND  LAYERS  OF  BUOYANT,  UNICELLULAR  FOAM. 

(AUTHOR)  <U) 


! 

C  u » 
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UNCLASSIFIED 


/ZAAIH 


UNCLASSIFIED 


ODC  REPORT  ulbLlOGRAPHY  SEARCH  CONTROL  No*  /ZAAIR 

AD-752  90  J  t»/9  5/5  J9/B 

HUMAN  ENGINEER  I N 6  LAB  AbEROE'EN  PROVING  GROUND  MQ 

EVALUATION  UF  R I FLE-F  I  R I  NC*  BEHAVIOR  OF 
TROOPS  EQUIPPED  *  I TH  BOOT  A.  RI  A 

PILOT  STUDY.  <U> 

DESCRIPTIVE  note:  TECHNICAL  NOTE* 

SE  °  72  13P  CORONA, BERNARD  M.  *  ELL  IS* 

PAUL  H.  ! JONES *R*  DOUGLAS  SPANDALLtR. 

BRADLEY  : 3ChL E T Z , hA YDEN  A.  ! 

REPT.  NO.  HEL-TN-IB-72 

unclassified  report 


descriptors:  1*ARMY  PERSONNEL,  perforhancechumanii  . 

{•BODY  Armor,  army  PERSONNEL)*  ADAPT AT l ON ( PHYS I OLOGY ) » 
REACTI0N«PSYCh0L06Y)  *  PERFORMANCE ( HUMAN ) * 

ADJUSTMENT (PSYCHOLOGY  >  *  FIRING  TESTS < ORDNANCE >  ,  ANALYSIS 
OF  VARIANCE*  HUMAN  FACTORS  ENGINEERING  C  U I 

identifiers:  evaluation  (U) 

TWENTY  ENLISTED  MEN,  EQUIPPED  WITH  TWO  TYPES  OF 
BOOT  ARMOR  FIPEj  THE  M 1 6  AT  POP-UP  TARGETS*  THE 
RANGE  *A5  ELECTRONICALLY  INSTRUMENTED  TO  RECORD  SHOTS 
AND  HITS,  AS  well  AS  RELATIONSHIPS  BETWEEN  THESE 
EVENTS.  EACH  SUBJECT  FIkED  180  ROUNDS  AT  TARGETS 
WHICH  APPEARED  FOR  TWO,  FOUR  AND  SIX-SECOND 
PRESENTATION  INTERVALS.  The  RESULTS  SHOWED  NO 
SIGNIFICANT  DIFFERENCE  BETWEEN  STANDARD  NYLON  VEST, 
NYLON  TITANIUM  VEST  OR  NO-VEST  CONDITIONS  AS  SUBJECTS 
FIRED  FROM  THE  STANDING  POSITION.  FURTHER,  IT  WAS 
EVIDENT  THAT  THC  SHOOTER'S  PERFORMANCE  DURING  TWO- 
SECOND  PRESENTATIONS  DIFFERED  SIGNIFICANTLY  FROM 
PERFORMANCE  uuRING  FOUR  ANO  SIX-SECOND  EXPOSURES. 

IT  WAS  CONCLUDED  THAT  BODY  ARMOR  ALONE  DOES  NOT 
AFFECT  RIFLE-FIRING  BEHAVIOR  FOR  EITHER  ACCURACY  OR 
FIRING  HhE,  THAT  SUBSEQUENT  INVESTIGATIONS  NEED  NOT 
INCLUDE  FOUR  G&  SIX  SECOND  PRESENTATION  TIMES,  AND 
THAT  FURTHER  RESEARCH  ON  RIFlE-FIHING  BEHAVIOR  SHOULD 
EXPLORE  COMPLETE  EQUIPMENT  ENSEMBLES,  INCLUDING  LOAD- 
CAR  RTjNu  it"M.  (AUTHOR)  (U) 
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DOC  nlBL  lCfirtAHHY  SFARCH  CONTROL  No*  /  Z  A  A  I  9 


AU-/SJ  VO/  |V/N 

ARMY  NATICK  LAOS  MASS 


S/S 


<u> 


SOME  EFFECTS  OF  eODY  ARMOR  ON  MOTOR 
PERFORMANCE.  PART  I.  EFFECTS  OF  STANDARD 
(135  PLATE)  AND  EXPERIMENTAL  (98  PLATE) 
TITANIUM-. «'YLON  dODV  ARMOR  ON  MOTOR 
PERFORMANCE*  PART  II.  ARMOR  AND  LOAD 

induced  Patterns  of  pressure  on  the  torso 

DURING  MOTOR  PERFORMANCE  * 

DESCRIPTIVE  NOTE!  TECHNICAL  REPT.. 

OCT  72  5 1 P  MCGINNIS, JOHN  M.  ! 

REPT.  MO.  USA-NLA3S-TR-73-I 3-PR 
PROj:  UA-1-J-66R713-DL-R0.  DA- 1 -T-Q62 1 08- A- 1 2 1 

TASK  :  l-U-<,69/l3-Dt.-9Q93,  1 -T-0&2 1 0 A- A- 1 2 1 02 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*BODY  ARMOR,  PERF0PMANCE(HUMAN)1 ,  HUMAN 

FACTORS  tN-j  I NEER  I N5 ,  TITANIUM,  NYLON,  TEXTILES, 

PRESSURE,  oETLCTORS,  ANALYSIS  OF  VARIANCE,  PHYS l OLOGY ( U ) 

identifiers:  comfort  (u) 

NINE  PSYCHOMUTCR  TASKS  DESIGNED  FOR  LABORATORY  USE 
MEASURED  THE  PERFORMANCE  OF  18  SOLDIER  TEST  SUBJECTS 
'WHILE  WEAR  I  No  M195A  LIGHTWEIGHT  LOAD  CARRYING 
EQUIPMENT  (LCE)  ALONE  ANO  OVER  STANDARD  (135 
PLATE)  AND  EXPERIMENTAL  <**8  PLATE)  T I  TAN  I UM- 
NYLON  BODY  ARMOR*  SCORES  BASED  ON  LCE  ONLY,  ON 
EXPEPIMENTAL  ARMOR  ANO  LCE,  AND  ON  STANDARD  ARMOR 
PLUS  LCE  ARE  COMPARED.  IN  LABORATORY  INTERVIEWS, 

subjects  appeared  to  prefer  load  carrying  equipment 

WORN  WITHOUT  ARMOR  TO  LCE  WORN  OVER  EITHER  TYPE  OF 
ARMOR,  ANO  THEY  COMMENTED  ON  SPECIFIC  ARMOR  PROBLEMS* 
NEXT,  A  LIGHTWEIGHT  CLOTH  SENSOR  GARMENT 
INCORPORATING  PRESSURE  SENSORS  WAS  USED  TO  MEASURE 
PRESSURE  AT  VARIOUS  LOCATIONS  ON  A  TEST  SUBJECTS 
TORSO  AS  *E  PERFORMED  TASK.  PERFORMANCE  AND  DISPLAY 
WERE  RECORDED  IN  COLOR  ON  THE  SAME  MOTION  PICTURE 
FILM,  FOR  EACH  OF  SIX  ARMOR-LOAD  COMBINATIONS. 

(AUTHOR)  <U> 
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UNCLASSIFIED 
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UNCLASSIFIED 


DUC  REPORT  BIBLIOGRAPHY  SEARCH  CONTROL  NO.  /Ik AIR 
hQ-TSb  3o  7  19/R 

ARMY  NAT  J  c  f  LAfaS  NASS  CLOTHING  AND  PERSONAL  LIFE  SUPPORT 
EQUIPMENT  LAO 

BALLISTIC  A Nu  SPALL  TESTS  TOR  AIRCREW  BOOT 

ARMQ".  ( U 1 

DESCRIPTIVE  note:  TECHNICAL  REPT., 

AUG  72  7RP  JUDGE, THOMAS  H.  *  BUT  TKUS , 

PAUL  J*  : 

R£PT.  i.O«  C/auScL-Vd 

PROj:  OA-1 -E-i 6R207-CC-52 

MONITOR:  USA-<lAAS  TR-73-V-CE 

UNCLASSIP IEU  REPORT 


DESCRIPTORS:  ( •  BODY  armor.  ^TERMINAL  BALLISTICSI. 

(•FLIGHT  CRt*S,  BODY  ARMOR!,  FRAGMENTATION,  PROTECTION, 
PROJECT  I  lE-j.  TEXTILES,  DESIGN,  NYLON  C  U  ) 

identifiers;  *sp«lling  (u) 

A  NE*  INTEGRATED  BODY  ARMOR  CARRIER  SYSTEM  IS 
DESIGNED  fJ  REDUCE  SPALL  WHEN  THE  ARMOR  PLATE  IS 
IMPACTED  jY  .30  CALIBER  SMALL  ARMS  FIRE*  BALLISTIC 
TESTS,  *HFN  COMPARED  TO  PREVIOUS  DATA,  SHOWED  THIS 
SYSTEM  EXHIBITED  GREATER  SPAlL  SUPPRESSION  THAN  THE 
STANDARD  AIRCREW  ARMOR  IN  USE  IN  VIETNAM.  THE 
SYSTEM  ALSO  PRGVIUES  SECONDARY  FRAGMENTATION 
PROTECTION  TO  AREAS  OF  THE  TORSO  NOT  COVERED  BY  THE 
PLATE  INSEPT.  RESULTS  INDICATE  THAT  THE  NEW  V£ST- 
CARRIEK  SrSTtM  MADE  of  NYLON  12B  SHOULD  E  TYPE 
CLASSIFIED  AS  STANDARD  *A*.  INJURY  BY  Fl*ING 
SPALL  H*S  BEEN  REDUCED,  BUT  A  CONTINUING  PROGRAM  IS 
NEEDED  TO  FSTaBLISH  ADVANCED  DESIGN  CRITERIA,  TEXTILE 
AND  OTHER  MATERIAL  CAPAtflLlTjES  TO  SUPPRESS  ALL 
SPALL.  wENERATEo  FROM  OBLIQUITY  STRIKES  ON  AIRCREW 
ARMOR  BY  .30  CALIBER  AP  PROJECTILES. 

(AUTHOR!  <U> 


R3 


unclassified 


/ZAAIN 


UNCLASSIFIED 


'1DC  ft  E  r*  0  .<  T  i.  IBlIOGHAPHY  SEARCH  CONTROL  NO.  /Z A A  1  4 

AD-/S»  flo  m/2  6/1*4  l9/*4 

1  I T  K-StARCH  INST  CHICAGO  ILL 

DESIGN  AND  DEVELOPMENT  OF  A  FULL-SCALE 

anatomical  load  distribution  ANALYZER*  t U ) 


DESCRIPTIVE  NOIEJ  FINAL  REPT.  MAY 
NOV  7 2  6 OP  RODZEN.R. 

SCR  IB  AND  »F •  )«UHNS,M.  {BARRON, E. 
Contract:  jaagi7-70-c-qi6I 
proj:  DA-l-F-l^MZOM-D-lS" 

MONITOR:  C/pStL  tUSA-Nl.ABS 


70-FEB  72. 

: OGDEN . c .  : 

r.  ; 


99.TR-73-16-CE 


UNCLASSIFIED  REPORT 


descriptors:  (*test  equipment,  DESIGN)  i  (•ANTHROPOMETRY, 
•  body  AKP.ARJ,  ARrY  RESEARCH,  MEASUREMENT,  HUMAN  BODY, 
LOADS ( FORCES  I ,  PRESSURE,  DETECTORS,  PRESSURE  GAGES  (U> 

IN  A  CONTINUING  EFFORT  TO  REDUCE  DISCOMFORT  IN  THE 
REARING  OF  CERAMIC  BODY  ARMOR ,  THE  MEASUREMENT  OF 
STRESSES  UPON  THE  BODY  HAS  BEEN  AN  IMPORTANT  APPROACH 
TOWARD  ACHIEVING  THE  BEST  POSSIBLE  CONF 1 6UR*  f  I  ON  FOR 
RIGID  PLATES.  A  DEVICE  FOR  MAKING  SUCH 
measurements  has  been  developed  WHICH  IS  CAPABLE  OF 
SIMULTANEOUSLY  MEASURING  AND  DISPLAYING  PRESSURE j 
PRESSURE  CHANGES,  LOAD  MAGNITUDE  AND  THE  DISTRIBUTION 
OF  FORCES  TRANSMITTED  TO  THE  TORSO  BY  AIRCREw  AND 
INFANTRY  ARMOR,  LOAO  CARRYING  EQUIPMENT,  COMBAT 
CLOTH  I Nu ,  SEAT  CONFIGURATIONS  AND  SEAT  RESTRAINT  AND 
PARACHUTE  HARNESSES.  THE  SYSTEM  CONSISTS  OF  A 
SENSCR  VEST  INCORPORATING  2Re  MINIATURE  SENSORS.  A 
THREE-DIMENSIONAL  ANATOMICAL  UNIT  VISUALLY  DISPLAYS 
LOAD  MAGNITUDES  AND  DISTRIBUTION  OF  FORCES 
TRANSMITTED  TO  Trig  TORSO  BY  LIGHTS  WHICH  CHANGE  COLOR 
DEPENDING  UPON  TrtE  LOAD.  (AUTHOR  MODIFIED 
ABSTRACT)  ( u  > 
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DOC  REPru.T  jIHlICGRAPHY  SEARCH  CONTROL  NO.  /ZAA  l  H  1 

i 

AD-759  *4  9  3  1 V / *4  5/5 

HUMAN  E N G  i  UE L R I  N G  CAB  AaEROEEN  PROVING  GROUND  Mo 

HUMAN  FACTO*  EVALUATION  OF  ThE  USmC  M1955 

A  9  m  0  P  E  0  VF5T  ANb  THE  PROPOSED  TITANIUM  , 

NYLON  JMPRQVtD  CONVENTIONAL  MUNITIONS 

PROTECTIVE  ARMORED  VEST  <<40  PLATE).  ((j> 

DESCRIPTIVE  NUTLi  TECHNICAL  M£MO.» 

mar  73  77=  SCHEFT2 iHAYDEN  A.  « CORONA . 

d  t  R  N  A  =  D  m.  •  ELL  1 S  » PAUL  H *  :JUNE5,R.  DOUGLAS 

S  R  A  N  i !  A  L  L  *  P  *  t'- w  A  u  L  E  Y  )  I 

REPT.  NO.  hEL-TM-o-73 


u‘j classified  report 


descriptors:  t • r o o y  armor.  .human  factors  engineering), 

TITANIUM.  ANTHROPOMETRY,  NYLON.  PERFORMANCE ( HUMAN  )  . 

adaptation (Physiology)  ,  firing  tests (ordnance)  » 

PERFORMANCE < human )  .  ARMY  EQUIPMENT  (U) 

A  HUMAN  FACTORS  EVALUATION  OF  THE  ARMY 
SIMPj.  IF  ICO  Mo-PlATE  TITANIUM/NYLON  ARMORED 
VEST  AND  THE  m 1 955  USMC  OORON  ARMORED 
VEST  WAS  CONDUCTED  BY  THE  U.S.  ARMY  HUMAN 
ENGINEERING  LABORATORY.  THE  VESTS  WERE 
COMPARED  AS  TO  PHYSICAL  CHARACTERISTICS. 

ANTHROPOMETRIC  MEASUREMENTS*  VEST  MOVEMENT  AND  STATIC 
EXERCISE,  EMPLOYMENT  OF  SMALL  ARMS  BY  TROOPS  EQUIPPED 
WITH  THE  VESTS.  AND  USER  ACCEPTANCE.  THE  RESULTS 
YIELDED  many  POINTS  OF  CONTRAST  BETWEEN  VESTS,  BUT  NO 
OVERRIDING  SUPERIORITY  OF  EITHER  VEST  WAS  NOTED* 
RECOMMENDATIONS  4RE  MADE  TO  IMPROVE  THE  QUALITIES 
OF  TmE  SIMPLIFIED  'W0-PLATE  TITANIUM/NYLON 
CONFIGURATION,  TA^CO  ON  THE  CONCLUSION  THAT  A  6RE ATER 
POTENTIAL  FOH  FURTHER  DEVELOPMENT  IS  SEEN  IN  THE 
articulated  configuration.  (AUTHOR)  <U> 
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unclassified 


DOC  REPORT  olbL IOGRAPHY  SEARCH  CONTROL  NO.  /IAA  I  H 

AO'/'iJ  !/•>  1V/M 

CDGEwwUu  A«l>uNAL  AHEHDELN  PROVING  GROUND  *D 

A  SYSTEMS  effect  study  on  the  evaluation  of 
lightweight  body  armor.  (u) 

DESCRIPTIVE  note:  TECHNICAL  KEPT.  DEC  72-SEP  72. 

JUN  73  3HP  SACCO, WILLIAM  J.  SSHEAR, 

RALPH  F..  5 

REP  T  *  NO#  EA-TR-H729 

MKOJ:  UA-i-J«6627Ii-DJ-HU»  DA-I -T-062 i 1 0-A-027 

unclassified  report 


Mscriptoks:  i*bjdy  armor.  RELIABILITY),  effectiveness, 
PROTECTION,  FhAGMENTATION.  PENETRATION,  TERMINAL 
BALLISTICS.  NONLINEAR  PROGRAMMING.  THORAX  ( U ) 

identifiers:  lvaluation  (u) 

JCONTENTSJ  FRAGMENT  THREATS?  THE  FRAGMENT 

simulator;  thf  thoracic  defense  system;  medical 
Evaluation  phase#  <u) 


unclassified 
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UNCLASSIFIED 

DDC  REPORT  LMBLIOGRAPHY  SEARCH  CONTROL  NO.  /ZAAlH 

AO-7AS  H23  11/8  19/4 

ALLIED  CHEMICAL  CORP  PETERSBURG  VA 

EXPEKIMENTAL  NYLON  6  FOR  PERSONNEL 

AR*0».  «U» 

DESCRIPTIVE  MOTE!  FINAL  KEPT  *  t 

DEC  72  *»1*»  MAYER  *R  I  CHARD  E.  5 

CONTRACT:  uAA^17-70-C-002R 

PRO):  OA-! -T-U62l0b-A-329 

Task;  i-t-j62icS-a-329C2 
monitor:  -JSA-NLAriS  TR-73-20-CE 

UNClASSIFIEU  REPORT 


descriptors:  (*H00Y  AWMORt  •nylon!.  TERMINAL  ballistics, 

textiles,  tests.  spinning  industrial  processes), 
production  c  u  > 

IDENTIFIERS:  nylon  6  (U) 

THE  »ORk  a- AS  an  EFFORT  TO  DETERMINE  WHETHER  THE 
PERFORMANCE  OF  Th£  NEW  TYPE  NYLON  6  FOR  PERSONNEL 
ARMOR  COUL'>  tE  FURTHER  OPTIMIZED  BY  VARIATIONS  IN 
MOLECULAR  •''EIGHT  ,  MOLECULAR  WEIGHT  D  I  STR  ;  ‘U  ■  i  ON  , 

orientation  and  crystallinity.  THE  RESUi 

ALTHOUGh  .NEGATIVE  IN  RESPECT  TO  THE  GOAl  ’  >  HT » 

NEVERTHELESS  SHO*  THAT  AN  INVESTIGATION  v 
FUNDAMENTALLY  different  types  OF  FIBER  IS  needed  TO 
OBTAIN  SIGNIFICANT  IMPROVEMENTS  IN  TENACITY,  WORK-TO- 
RUPTURE,  AMD  ATTENDANT  INCREASES  IN  IMPACT 
RESISTANCE,  i  AUTHOR  )  <U) 
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UNCLASSIFIED 


0DC  REPjPT  »I«LlOGRAPHr  SEARCH  CONTROL  No*  /ZAAIH 
AD-766  2  V  6  1 9/ H 

HUMAN  ENGINEtPlN6  LAB  ABERDEEN  PHONING  GROUND  MD 

A  HUMAN  FACTORS  ENGINEERING  ASSESSMENT  OF 
AN  ANATOMICALLY  CONFORMING  AIRCREW  BODY 

ARMOR  SYSTEM.  <  U  > 

DESCRIPTIVE  NOTE:  TECHNICAL  MEMO.. 

Ji-K  7  i  90P  CORONA  .BERNARD  M.  JJONES, 

R.  DOUGLAS  ! 

R£PT.  NO.  HEL-TM-9-73 

UNCLASSIFIED  REPORT 


DESCRIPTORS:  (*BOOY  ARMOk,  FLIGHT  CREWS).  COMPATIBILITY, 

army  research  <U> 


AN  ANATOMICALLY  CONFORMING,  FOUR-SIZE.  AIRCREW  80DY 
ARMOR  UCBA)  SYSTEM,  DEVELOPED  BY  US  ARMY 
NATICK  LABORATORIES,  WAS  ASSESSED  TO  DETERMINE 
ITS  COMPATIBILITY  WITH  ARMY  AVIATOR  BODY  SIZES. 

FLIGHT  TASK  REQUIREMENTS  AND  AIRCREW  STATION 
GEOMETRY.  AS  A  BASE  FOR  ALL  COMPARISONS  THE 
STANDARD  THREE-SIZE,  AIRCREW  BODY  ARHOR  ( S8A ) 

SYSTEM  WAS  USED.  WHERE  POSSIBLE  AN  ATTEMPT  WAS 
HADE  TO  INTEGRATE  AND  UTILIZE  ELEMENTS  OF  THE  HEL 
ARMOR  SYSTEM  DEVElOPMENT/EVALUATION 
GUIDELINE,  Tl<  18-69.  THIRTY  ENLISTED  MEN  AND 
SIX  OFFICER  PILOTS  WERE  USED  AS  SUBJECTS.  AS  A 
RESULT  OF  THIS  HFfc  ASSESSMENT  IT  HAS  BEEN 
DETERMINED  THAT  THE  ACS A  SYSTEM  WAS  NOT  SUITABLE  AS 
PROPOSED ,  THE  SaA  SYSTEM  HAS  SERIOUS  SHORTCOMINGS, 

AND  THE  HEL  TN  18-69  CANNOT  BE  UTILIZED  FOR  THE 
DEVELOPMENT  OR  EVALUATION  OF  BODY-WORN  ARMOR  SYSTEMS* 
(AUTHOR)  <U> 
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grenades:  inadequacy  of  the  closure  sysiem  on  the 
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deficiencies  an,)  «s  many  shortcomings  as  practicable. 


so 


«u> 


unclassified 


/zaa:n 


unclassified 


00C  REPORT  6I6L!06fi*PHf  SEARCH  CONTROL  NO •  /ZAAIR 

AO-82*  V? V  5/9  6/17  19/R 

ARMY  CONCEPT  TEAM  IN  VIETNAM  SAN  FRANCISCO  CALIF  9638* 

AIRCREW  PROTECTIVE  ARMOR •  «U> 

0ESCR1PTIVE  NOT  E 1  El  ML  REPT.  OCT-DEC  67, 

JAM  60  13P  YOST.OEVERNE  R.  5 

PROJ:  ACTI V-ACA-S5/67-I 

UNCL AbS 1 F ! £0  REPORT 


DESCRIPTORS:  UBODY  ARMOR,  FLIGHT  CREWS),  MILITARY 

REQU I °EMtNTS ,  EFFECTIVENESS,  PROTECTIVE  CLOTHING, 

CERAMIC  MATERIALS,  GLASS  TEXTILES,  DESIGN,  NYLON  <U) 

THE  PRESENT  AIRCREW  ARMOR  WILL  NOT  CONTAIN  THE 
BULLFT  SPLASH  NOR  THE  SPALL  WHEN  STRUCK  BY  A 

projectile*  natick  laboratory  designed  and 

FABRICATED  A  NYlON  FELT  FILLED  VEST  TO  CARRY  THE 
CERAMIC,  FIBER  GLASS  PLATES*  NATICK  LABORATORY 
TESTS  CONFIRMED  ThE  CREDIBILITY  OF  DESIGN*  THE 
ARMY  CONCEPT  TEAM  IN  VIETNAM  (ACTIV) 

EVALUATED  THE  ITEMS  TO  DETERMINE  IF  THE  EQUIPMENT  WAS 
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AN  ENGINEERING  test  OF  U&HTWEIGHT  BODY 
AHhOR,  SASIC  VEST,  TA6-1  WAS  CONDUCTED  FROM  9 
JANUARY  THROUGH  30  JUNE  1947  TO  DETERMINE  THE 

Technical  performance  and  safety  characteristics  OF 

tur  T66-1  VEST  In  CONSIDERATION  OF  ALL  TECHNICAL 
CHARACTERISTICS  FOR  LIGHTWEIGHT  BODY  ARMOR  IN 
*HF  QMR  FOR  A  SYSTEM  OF  LIGHTWEIGHT  INDIVIDUAL 
CLOTHING  A  NO  EQUIPMENT  (LINCLOE)  WITH  THE 
EXCEPTION  OF  THOSE  RELATED  TO  BALLISTICS  LIMITS, 
MAINTENANCE,  and  training  devices*  it  IS 
Recommended  that  the  lightweight  body  ar^cs, 

&ASIC  VEST,  T64-j  8F.  MODIFIED  TO  INCLUDE  A 

«HMA3LE  BIhDCR  IN  THE  NYLON  FElT  FILLER,  TO 

Provide  increased  ventilation,  and  to  eliminate 
Interference  with  positioning  and  firing  the  rifle.  « u > 
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THE  ENGINEERING  TEST  PROCEDURE  DESCRIBES  TEST 
METHODS  AND  TECHNIQUES  FOR  EVALUATING  THE  TECHNICAL 

performance  and  characteristics  OF  BODY  ARMOR,  AND 

FOR  DETERMINING  ITS  SUITABILITY  TO  BE  SUBJECTED  TO 
FURTHER  TEST  FOR  SERVICE  USE  BY  THE  U.  S.  ARMY, 

THE  EVALUATION  IS  RELATED  TO  CRITERIA  EXPRESSED  IN 
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